For a given matrix A ∈ R n×n , a splitting A = P − Q with P nonsingular is said to be P-regular 14 if P + Q is positive real, i.e., the symmetric part of P + Q is positive definite. This condition is 15 equivalent to requiring that x T (P + Q)x > 0 for all nonzero x ∈ R n .
The question
For a given matrix A ∈ R n×n , a splitting A = P − Q with P nonsingular is said to be P-regular 14 if P + Q is positive real, i.e., the symmetric part of P + Q is positive definite. This condition is 15 equivalent to requiring that x T (P + Q)x > 0 for all nonzero x ∈ R n .
16
It is a well-known result that if A is symmetric positive definite and A = P − Q is a P-regular 17 splitting, then the splitting is convergent: that is, ρ(P −1 Q) < 1, where ρ(·) denotes the spectral 18 radius. This is often referred to as the P-regular splitting theorem. Without the terminology of 19 P-regular splitting, the result is due to Weissinger [10] . In [7, pp. 255-256] , the following two 20 converses to the P-regular splitting theorem are given. 
25
In the literature, the P-regular splitting theorem together with its converse Theorem 1.1 is 26 sometimes referred to as the Householder-John theorem. Indeed, the result can be found in [4] 27 and [6] . Curiously, in [5, pp. 111] Householder attributes the theorem to Reich [9] , although 28 Reich's paper deals exclusively with the special case of Gauss-Seidel's method. Theorem 1.2 29 appears to be due to Ortega. 30 It is worth noting that it is not necessary in either Theorem 1.1 or Theorem 1.2 to require that Then P is positive real and ρ(P −1 Q) = 0 < 1. However,
Since the symmetric part of this matrix is indefinite, P + Q is not positive real. It should be 45 noted that a similar counterexample has been used in [1] to point out the incorrectness of a result 46 stated in [11] . 
